Nerve stimulation and denervation induce differential patterns of immediate early gene mRNA expression in skeletal muscle.
Many properties of skeletal muscle cells are closely regulated by motor nerves. Neuromuscular synaptic transmission (including the 'activity' it triggers) mediates many of these effects, while denervation results in a different spectrum of muscle cell changes. However, little is known about the early regulatory events that occur in mature muscle cells in response to muscle activity or denervation. We have examined the effects of motor nerve stimulation and denervation on the expression of 4 immediate early genes (IEGs)--c-jun, junB, zif268, and nur77--in mature mouse gastrocnemius muscle. Electrical stimulation of the sciatic nerve in a pattern of brisk intermittent exercise induced a marked rise in zif268 and c-jun mRNA levels within 45 min, a minimal rise in junB, and no change in nur77 mRNA levels. By contrast, surgical denervation resulted in a marked increase of c-jun, a slight rise in junB, and no change in nur77 or zif268 mRNA levels. These findings show that neural stimulation and denervation lead to differential patterns of IEG expression. The selectivity of these patterns suggests that differential IEG expression may play an important role in regulating the specific phenotypic changes in skeletal muscles that result from denervation, innervation, and various patterns of stimulation.